Chapter 12. CALIBRATION

This chapier covers the field calibrations procedures for the inputs, outputs and various functions of the DCPSS!
mark II controller after shiprnent from the factory. When calibration is made in the field, the original factory data is
erased, and so the specified inputourpur accuracies of the coptroller cannot be agsured. This manual is for asers who
are conversant with DCP351 mark II use and operation.

M Precautions before calibration
Apply power and allow the controller to warm up for 2 hours before you calibrate the
DCP3$1 mark IE Confirm that the test equipraent needed for calibration has swbilized.
Factory calibration has be¢n made zt a swable temperature of 23.0°C (22°C). Calibrate
the DCPS51 mark I in this range, and where there are 0o significant flyctnations in atr
temperature.
You must write newly calibrated data to EEPROM before exiting from calibration
mode, otherwise ali new data wiil be jost.
If calibration equipment of a lower grade than specified below is used, calibration
results may be unsatisfactory.

B Equipment needed

(1) Standard input source with =0.02% accuracy (having more than 5 effective digits
and capable of generating both voltage and current outputs)

(2) Decade resistance box with +0.02% accuracy (having a range of 10 to 3000 with a
resolution of more than 0.0152)

(3) Digital ammeter with 0.02% accuracy (measurablie in the range of 4 to 20maA with
assured resolution of more than 0.01mA)

{4) Thermometsr with 0.1°C accuracy (resolution of more than 0.1°C)
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Chapter 12. CALIBRATION

DCP551 mark [ controllers are numbered using the following format. Format items may require different calibra-
tion procedures, as shown in Table 12-1.

Model number: DCPSS1E [ITILICIL]

I

Table 12-1. Calibration items for Each Model

& Basic Model Number
@ PV tnput Number

@ Garbon Potential
= @ Qptional Functions

Cabibration Model | Basic Model @ PV Input Number| ® Casbon Potentiall @ Optional Functions
& Test Hem 1 2 0 1 o 1 2
0 { Function |Key Test o ]
Test ' indicator Test o ‘
Di Test o
Control Output Test O i
DO Test o
Clock Adjustment C
1| PV Input Ch1 O o
Calibration ch2 e
2| CJ Sensor Cht Q o
Calibration Cha o
€ | Current Qut Chl L
Outout| Out Ch2
Calioration ALIX Chi S )
AUX Che ] o)

Note: *; if this 5 Carbon Potential model {Carbon Potential Code = *17), it isn't necessary to calibrate these items.

12-2



Chagter 12. CALIBRATION

Table 12-2. %tem and Sub item Table for Calibration

Hem Sub item

Description

Upper Display Shows

Lower Display Shows

itern change code

Key test

Display test

Digital input test

Dutpurt test (control)
Output test {digital output)
Clock adjustment

0000, exc.

AdJs

Iterns change code
Channel No.

Gain No.

PV inpust 0%

PV input 100%
Write to EEFROM

101l

1111

tem change code
Cu ch1 input 0%
G ght input 100%
CJ eht count

GJ chl temperature
CJ ch2 input 0%

CJ ch2 input 100%
CJ eh2 count

CJ eh? temperature
Write to EEPROM

2022

1111

AdJS

Previous
adjustment
value

ME~NOPNAWNNG OO NDIW LV = OQ[EBLDN 2O AMRND =D

Item change code
QUT cht 4mA output
QUT chi 20mA cutput
OUT ch2 4mA output
QOUT ch2 20mA output
AUX ch1 4mA output
ALX cht 20mA ouput
AUX ch2 4maA output
AUX eh2 20mA output
Write 10 EEPROM

6066

1111

AdJS

Previous
adjustment
value

Notes: 1. Items No. is shown on the PROG display.
2. Sub item No. is shown on the SEG display.

3. ltem @: Function check item except sub item No. 6
4. ltemns 1, 2, 6 and clock adjustment of iterm No. O. : Calibration items
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Chapter 12, CALIBRATION
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Chapter 12. CALIBRATION

7 it & ¥ ] e . 1
[ =& oy
(2.0.2.2) 2] @a)| Sgene EE)@a| Curorem
L2:0.2.2: 0 2] G semsor 6.0.6.6.] [} (oo}l Curentiem
i *AdJdSs :ﬂ *3dJS +
¥
e ] : i et 36
- ! GJ CH1 zero input
T oD O S our ot
Current count No. | | After stabilized Corrent count
stored k d value stored
— | pressBIS. " - B2
|2 |
Y e E ) CHY span input et oupat - ﬁj
uTTent Inp: '
o 22][02)] o || R ] los][e2)) ovrom
= _ e 4 T
l o 1 =4
) 3 ¥
| (Come it S | cucH el (08l AUXCH2
| nsiomnee” (e2] (o8] o e et e 06i[oe] Auxonz |
Current resistance
L Stored [ ue stored
¥
X we e
? 7 @[ EEPROM writing r EEPHOM writing

L]

|

e & 55

SETP

e

11.1.1.
e e

Figure 12-1. Calibration Flowchart {2/3)

12-5



Chapter 12. CALIBRATION

-

oG SE5

20.7.7] b fos) IR
*AdJdS [

—

=

4
b 35 )
rl'%xrremwstomer ] Ia 7} ] D
v“‘\i-.
e —~(_0.0.0.0.

i
l =y e Ry
[ 0.0.0.0. (07 EEPROM writhg

ﬂ

/

= 1.1.1.1.
B o

Figure 12-1. Calibration Flowchart (3/3)

126



Chapter 12, CALIBRATION

12-2 Calibration Procedures

M Enter calibration mode
{D Release keylock. (PARA PA01=0)
@ Press DISP key to permit ordinary indication condition.
Change to READY (RUN and HLD are off) and AUTO (MAN off) modes.
The following LEDs will ifluminate after the above operations.

RUN LED is OFF
HLD LED is OFF
MAN LED is OFF
PROG Display SEG Display
(Program No. Display) {Segment No, Display)
Upper Display\
. -l
Lower Display ]

Figure 12-2.

{&To enter calibration mode, hold down the FUNC key, and press SETUP key and
ENTER key simultaneously.
The display will show the symbols described in Figure 12-3. If the indication is dif-
ferent, repeat the above procedure after pushing DISP key 1o refresh the display.

@ To select individual calibration items, press 1. 4, -, or — Keys to select the item by
serolling, then SETUP key, and ENTER key.
The order of calibration items is described in Tabie 12-2.
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Figure 12-3.
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Chapter 12. CALIBRATION

M Function test

Press T, 4, «-, or ~» keys o show (0. 0. 0. 0 an upper display, then press ENTER

key.

®Key test (00~01)

12-8

Press SETUP key until the PROG/SEG display shows (30~01).

When you press each key, the data appears in the upper display (shown in Tzbie 12-3)

and in the lower display {(shown in Table 12-4}.

Table 12-3. Upper Display

Key Data Key Data

E'c'%g 0.2.0.0. E—E’; 0.4.0.0.
& 2.0.0.0. Yy 0.8.0.0.
NG 1.0.0.0. £RoS 0.0.0.4.
a8 0.0.0.1. AU 0.0.0.8.
s 0.0.0.2. | | 0.0.2.0.
1040 1.0.0.0. S 2.0.0.0.

Table 1244, Lower Display

Key Data Key Data

@ g.2.0.0. @ 0.1.0.0.
D 0.4.0.0. & 0.8.0.0.

(1] RANDLING PRECAUTIONS

1. When you press DISP key, calibration mode will be exited.
2. When you press SETUP key, the next calibration menu wilt be entared

{Dispiay test).




Chapter 12. CALIBRATION

@ Display test (00-02)
Press SETUP key uniil the PROG/SEG display shows (00-02).
Then, each 7-segment LED, LED indicators and LCD illuminazes at every 1 sec.
This is 1o check if each LED/L.CD illuminates.

®Digital input test (00-03)
Press SETUP key until the PROG/SEG display shows (00-03).
When you furn on or off each remote switch, the upper display will show the data
described in Table 12-5.
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. “ON" means to short the terminals by a jumiper.

. “~" means tc open the terminals.

Notes:

3
iz

Example:
@

@ =Short @ and @ terminals.

ON
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@Digital output test for control output (§0-04)

Press SETUP key until the PROG/SEG display shows {00~04).

When the digit of upper display is changed by T, L, &, or — keys, the state of 6D or
8D controt output is changed as shown in Table 12-6.
Since the 6D hardware is of current output (BD hardware is of open collector) specifica-
tion, the ON/OFF check must be performed in meeting with the specification.

Table 12-5.
Upper Bisplay State Upper Dispiay State
0.0.0.0. | anofF 0.0.0.4. | ZIE
0.0.0.1. | B 0.0.0.8. | T
6D output
0.0-9.2. CHz ON -— -
®Digital ontput test for event (00=05)
Press SETUP key undi the PROG/SEG display shows ($0=-05).
Tabie 12-7. DO
55 )
r:mm@@@@@@@@?@@
umber( 3 1 ! 1 ! t : 3 : : - . i
Draplay ONGHOROHONOHOHON T RN DT REY)
0.0.0.0. |- - | ~i~{~|—-—I—=]—[=|~|—]=!=]~
0.0.0.0. |JON| =} =] =t ] e | e ] = [ | — | = e d e | e | ==} —
0.0.0.2. | —|ON| = | i =] =] =] =] =] | | =] = | =] =} ~
0.0.0.4. | —| — oN| —} =] —l -l -l w el =] =] =} =] — | —
0-0-0-8. - -_ — ON — — — — —_— — -— — — — — —
OuD-l-Oa bt Sl - —— ON —— Enad —_— —_— - —ia— -— —— A —
0.0.2.0. |~~~ ~ =Jor| || |= = - |=[==
0.0.4.0. |~ ~[ - =T —JoN| [~ -]~~~
0.0.8.0. [~ — | ===l —-l—loN—|— —|-l—-|—-'—-1=
0.1.0.0. - _— "'"J""" b - — -~ | ON _.#;_L- —-—I—-— ——
0.2.0.0. | — | — | —|~|—~{=|—=i—=|—=|ON| ]| —] —|—:—1|~—
0.40000o - hand - -_ -_ — — — — - 1 ON —--—'-.-.- ..._g...... —
0.8.0.0. _— n— -_— — -_ -— m— — —— R — ON — m—— e e
1.0-0-00 - - bl - - - — — — -_—— — - 1 ON — —_— —
2-000.0. - - - - - - e — — — — —_— ON —_
4.0.0.0, | — | — | — | — | = = |~ 1—]1=]=1= o] =]
8.0-000. - — - — — m— — ‘*"-‘-ﬂ- —_ —— ——— -\.-.-l—.-.-]ON
Notes: 1. “—" in the table means “OFF".

2. Since the DO hardware is of open coliector spacification, the ON/OFF check must be performad m
meeting with the specification.
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@ Built-in clock ad justment
A B8
| |
c D
Figure 12-4.
Example:
A: 2digits of calendar year 1993 ......ccciiiiinnnes 93
B: Month April 04
C: Day Sthday ...l a5
D: Hour (24 hour system) 3PM s 15
E: Minute fminates ..................06
F: Second Not changeabie

EANOTE 1. T, L, «, or ~ keys are used 1o change the vaices, and ENTER key is used to store
the values.

2. Clock is siill progressing the operation even after the calibration step is moved to this
built-in clock adjustment item. Afier entering the changing mode by ENTER key,
the clock stops.

. After pressing ENTER key, the clock starts from 0 second.
4. Writing ©o EEPROM is not necessary.

[ ¥Y]

B PV calibration
Seroll T, 1, «, or — Keys to show (1011) on upper display, then press ENTER key.
®Input CH No. select
Press SETUP key until the PROG/SEG dispiay shows (01=01).
Input the channel No. by T, 1, «, or — keys ( ENTER key not required).
Tabile 12-8.
CH No. [ Upper Dispiay
1 lo
| 00000
2 lo0o00 1
®Gain No. select

Press SETUP key until the PROG/SEG display shows (01-02). Connect calibration
device (See Section “12-3 Set Up”).

Input the gain number (See Table 12-9 and Table 12-10) by scrolling T, 4, &, or =
keys the upper display { ENTER key not required).

12-11



Chapter 12. CALIBRATION

®PV zero, span
{DPV zero adjustment
(a) Press SETUP key until the PROG/SEG display shows (01-03).
{b) Adjust your calibration device 10 an output signal equal 10 the 0% range value
(See Table 12-9), the signal need to be on the input for 10 10 15 seconds.
(¢} Press ENTER key zfter display stabilizes.
(@ PV span adjustmeni
(a} Press SETUP key uniil the PROG/SEG display shows {01~04),
(b) Adjust your calibration device 1o an output signal equal to the 100% range value
{See Table 12-9).
(c) Press ENTER key afier display stabilizes.
Table 12-9.
Gain No. PV Input 0% PVinput 100% |  Connecting Pesition
Q =5.000mVv 10.000mV Between A(+} and B(=)
1 ~10.000mV 18.000mV Between Af+) and B(~)
2 0.000mV 36.000mV Between Al+) and B{-)
3 0.000mV 52.000mv Between Al+) and B{-)
4 0.000mvV 100.000mY Between Al+) and B(-)
& ~1.000V 1.000V Between A{+) and B(~)
& 0.000V 5.000V Between Al+) and B(~}
7 0.000V 10,000V Between Af+) and B(-)
8 4.600MA 20.000mA | Between C(+) and B(—
] 200 1400 Between Al+) and B{~)
10 20Q 4800 Between A{+) and B{~}
11 10 1000 Between C{+) and B{-)
12+ 0.000V 1.280V Between C(+) and B(-)
Note: *; If model isn't Carbon Potential, it isn't necessary to calibrate this item.
® Writing into EEPROM

Press SETUP key until the PROG/SEG display shows (01-05).
Scroll T, 1, . or — keys wshow (1, 1.1.1.) on ibe upper display.
Press ENTER key.
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Table 12-10.
Range Table of TC Range Tabie of HTD
Group Type Code Gain No. Group Type Cote T Gain No.
K (CA) Koz 3 Fa0 10
K {CA) ®o8 2 F46 10
K (CA} | Kod 1 F32 10
E {CRC) { o8 4 JIS 89 P1100 F36 10
J(IC) [ Jos 3 (IEG P1100Q) F33 F)
T {CC) Ta4 1 £01 &
B (PR30-5) Big 1 FO3 10
R (PR13) R16 1 215 10
T B (PR10) ) 8186 1 RID P50 10
W (WReS-26) w23 2 P45 10
W {(Wile5-28) W14 2 P32 10
PR40-20 D19 0 518 ‘89 JPHO0 LT 10
N Uiz | 32 P33 8
PLI yiz | 3 PO1 9
Ni-Ni-Mo 213 4 PO3 - 10
[Godoome 208 o Pos 10
K {CA} K45 0
Range Table of Litsear
Group Type Code Gain No.
Linsar mA 410 20mA co 8
Qte 1V LO4 3
o +1V Las 5
Lnearv | 1to 5V Vo1 6
Gte 5V LOB 6
Oto 10V Lo7 7
LinearmA | 2.4to 20mV 52 B
0t 10mV MOt v
LinearmV | ~iDto +10mMV 102 1
0 to 100mV L0 4
Oz Sensor Oto 1.25V 12
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B Cold junction sensor calibration
Scrolt T, 4, &, or — keys 1o show (2022) on upper display, then press ENTER key.

@ The cold junction input 0% (CHI1)
O Press SETUP key until the PROG/SEG display shows (02~01).
@ Connect the millivolt source between &(-) and B(+), and then input 0.2V (See
Figure 12-10).
(3Press ENTER key after display stabilizes, AD count is shown on lower display.

@ The cold junction input 100% (CH1)
(DPress SETUP key until the PROG/SEG display shows (02=02).
(DYConnect the millivolt source between &(—) and &8(+), and then input 1.0V (See
Figure 12-10).
(D Press ENTER Kkey after display stabilizes, AD count is shown on lower display.

@ The cold junction AD conat data (CH1)
(DPress SETUP Kkey uniil the PROG/SEG display shows (02-03).
{@Press ENTER key after display stabilizes, AD count is shown on lower display.

©®The cold janction temperature data (CH1)
(DPress SETUP key until the PROG/SEG display shows (02-04).
@ Connect the thermometer .
Dserolt T, &, & or - Keys to set above temperatmre value.
(& Press ENTER key.

®The cold junction input 0% (CH2)
@ Press SETUP key until the PROG/SEG display shows (02-05).
@Connect the millivolt scurce between &) and E3(+), and then input 0.2V (See
Figure 12-10).
(® Press ENTER key after display stabilizes, AD count is shown on lower display.

®The cold jonction input 100% (CH2)}
@ Press SETUP Key until the PROG/SEG display shows (02~06).
@ Connect the millivolt source between &8~) and 83(¢+), and then input 1.0V (See
Figurs 12-10).
@ Press ENTER key after display stabilizes, AD count is shown on lower display.

@The cold junction AD count data (CH2}
(D Press SETUP key until the PROG/SEG display shows (02~07).
@ Press ENTER key after display stabilizes, AD count is shown on lower display.

®The cold jonction temperature data (CH2)
(D Press SETUP key until the PROG/SEG display shows (02~08).
& Connect the thermomater &
®scroli T, L, «, or -2 keys to set above temperature valve.
@ Press ENTER key.

@ Writing into EEPROM
(D Press SETUP key until the PROG/SEG display shows (02~08).
@Scroli T, 1, =, or — keys to show (1. 2. 1, 1.) on upper display.
@ Press ENTER key.
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B Current output calibration
Scroll T, 4, &, or — keys to show (8. 0. 8.86.) on the upper display, thea press
ENTER key.
Connecs the digital ammeter actoss terminals (See Figure 12-9).

®0UT CHI output calibration
(D Press SETUP key until the PROG/SEG display shows (086-01).
Seroll T, L, +-, or — keys uniil meter indicates 4.00mA, then press ENTER key.
@ Press SETUP key until the PROG/SEG display shows (06+02).
Seroll T, 4, -, or ~ keys untl meter indicates 20.00mA, then press ENTER key.

$0UT CH2 output calibration
(D Press SETUP key until the PROG/SEG display shows (06-03).
Seroli T, L, «, or — keys until meter indicates 4.00mA, then press ENTER key.
(@ Press SETUP key until the PROG/SEG display shows {06-04).
Scroli T, 1, &, or — keys until meter indicates 20.00mA, then press ENTER key.

®AUX CHI output calibration
(O Press SETUP Key until the PROG/SEG display shows (06~05).
Scrolt T, 4, &, or —» keys until meter indicates 4.00mA, then press ENTER key.
(@ Press SETUP key until the PROG/SEG display shows (06=06).
Scroll T, 4, =, or —» keys until meter indicates 20.00mA, then press ENTER key.

®AUX CH2 output calibration
(@ Press SETUP key until the PROG/SEG display shows (06-07).
Scroll T, 4, &, or — keys until meter indiczres 4.00mA, then press ENTER key.
@ Press SETUP key uatil the PROG/SEG display shows (06-08).
Serolt T, &, e, or ~ Keys until meter indicates 20.00mA, then press ENTER key.
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@ Writing into EEPROM
@ Press SETUP key until the PROG/SEG display shows (06-09).
Scroll T, {, «, or - keys to show (1.1.1.1.) on upper display.
DPress ENTER key.
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12-3 Set Up
BV PV PV PV
CH1 CH2 CH1 ’_CHZ
A A v A c A B C
$866066 $90066
T Copper | Copper
leads 1 leads
| 1
ERRED 58 [&S
1o%O @! CC O
Miltivolt sources Decade resistance boxes
Figure 12-5, Thermocouple Inputs Figure 12-6. RTD inputs
PV PV
L4 A _cHn Gz
- ™ ' ™ A B C A B é
0660666 CEOO®E
T | Copper
; Copper
i teads leads

| , ‘
00| [CO 20 @0

Mitlivolt sources

Decade resistance boxes

Figure 12-7. RTD inputs Figure 12-8. mV, V, Inputs

Py Py BV PV
, CH1 - - CH’&'ﬁ CHA1 ‘ . CH2
A B C A B C 2 :
686066 yrery
" + }
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i leads g;gzer

|

n

Signal generators 4-20mA

Figure 12-9. mA Inputs

| i
EY) 53] 58

J
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Figure 12-10. CJ, Oz Sensor
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ouT ouT AUX AUX
CH1 CH2 CH1 CcHz
—

TYYYYIY

Copper
leads

© O OE Q)

Digital ammeter

Figure 12-11. Current Outputs
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